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Unique diagnostic and access features of the DIII-D tokamak, including a sample exposure

system, have been used to carry out controlled and well-diagnosed plasma-surface interactions

(PSI) experiments. An important contribution of the experiments has been the ability to link a

given plasma exposure condition to a measured response of the plasma-facing surface and to thus

understand the interaction. This has allowed for benchmarking certain aspects of erosion models,

particularly near-surface particle transport. DIII-D has empirically quantified some of the PSI

effects that will limit the operation availability and lifetime of future fusion devices, namely, net

erosion limiting divertor plate lifetime and hydrogenic fuel retention in deposit layers. Cold

divertor plasmas obtained with detachment can suppress net carbon divertor erosion, but many

low-temperature divertor PSI phenomena remain poorly understood: non-divertor erosion

sources, long-range particle transport, global erosion/deposition patterns, the enhancement of

carbon erosion with neon impurity seeding, the sputtered carbon velocity distribution and the

apparent suppression of carbon chemical erosion in detachment. Long-term particle and energy

fluences have reduced the chemical erosion yield of lower divertor tiles. Plasma-caused

modification of material’s erosion properties, including material mixing, will occur quickly and

be important in long-pulse fusion devices, making prediction of PSI difficult in future devices.


